Deficiency of ABCA1 impairs apolipoprotein E metabolism in brain.
ABCA1 is a cholesterol transporter that is widely expressed throughout the body. Outside the central nervous system (CNS), ABCA1 functions in the biogenesis of high-density lipoprotein (HDL), where it mediates the efflux of cholesterol and phospholipids to apolipoprotein (apo) A-I. Deficiency of ABCA1 results in lack of circulating HDL and greatly reduced levels of apoA-I. ABCA1 is also expressed in cells within the CNS, but its roles in brain lipid metabolism are not yet fully understood. In the brain, glia synthesize the apolipoproteins involved in CNS lipid metabolism. Here we demonstrate that glial ABCA1 is required for cholesterol efflux to apoA-I and plays a key role in facilitating cholesterol efflux to apoE, which is the major apolipoprotein in the brain. In both astrocytes and microglia, ABCA1 deficiency reduces lipid efflux to exogenous apoE. The impaired ability to efflux lipids in ABCA1-/- glia results in lipid accumulation in both astrocytes and microglia under normal culture conditions. Additionally, apoE secretion is compromised in ABCA1-/- astrocytes and microglia. In vivo, deficiency of ABCA1 results in a 65% decrease in apoE levels in whole brain, and a 75-80% decrease in apoE levels in hippocampus and striatum. Additionally, the effect of ABCA1 on apoE is selective, as apoJ levels are unchanged in brains of ABCA1-/- mice. Taken together, these results show that glial ABCA1 is a key influence on apoE metabolism in the CNS.